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SUGGESTED ACTIVITIES: 
1. 
2. 
3. 
4. 
s. 
6. 
Estimate the number of beans or other objects in a set. 
Vary the number, size, and position of the objects. 
Pair students off. Have one student draw a line segment 
on a sheet of paper for the other to estimate its length. 
Verify. Then trade responsibilities and repeat several 
times. 
Estimate the length or heights of objects around the 
interior and exterior of the school. Verify and repeat. 
Estimate and verify the weight of objects found around 
the home or school. 
Estimate different lengths of time (one second, ten 
seconds, thirty seconds, one minute). 
Estimate the amount of time it takes for an event to 
occur. 
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The following discussion between two high school students was 
overheard in their school cafeteria. 
Pam: Oh, I hate my mathematics class. It's so boring. All we 
ever do is the same old thing. 
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Kelly: 
day! 
Pam: 
I love my mathematics class. It's always different every 
How can that be? We are taking the same subject. All my 
mathematics classes have always been the same. The bell rings. 
The teacher takes attendance. We spend most of the classtime going 
over homework. Then we are quickly shown the new material to do 
for our homework. That's the way mathematics is always taught. 
Kelly: That's not the way Ms. Sonner teaches. Everyday is 
different. As soon as we walk in there is something for us to work 
on. Either an interesting puzzle problem, or problems to do at the 
board, solutions of problems with steps missing, or homework 
solutions to write on overhead transparencies, or a two question 
quiz, or a homework quiz, or •• 
Pam: What's a homework quiz? 
Kelly: That's when Ms. Sonner writes two or three problem numbers 
on the board from our homework assignment, All you have to do is 
recopy the solutions to those problems from your homework to turn 
in. We only get 5 minutes so it makes you prepare all your 
homework for class each day, as you never know when it may occur. 
Pam: But doesn't Ms. Sonner collect all your homework every day? 
Kelly: Sometimes, but not usually. She says that she can get a 
good feeling of how well we are doing with spot checks, the 
questions at the beginning of class, and the quizzes. Besides that 
she doesn't have to spend all her time grading papers either. It's 
during the first 5 minutes that we are working on our own that Ms. 
Sonner takes attendance, checks with students about make-up 
homework, and that kind of stuff. Oh, yes, we have to keep all of 
our classnotes, homework, quizzes, and tests in a spiral notebook 
for the grading term. It's pretty neat. In the front we have to 
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keep listings of all homework assignments. All our homework is in 
the next section. The next part is for classnotes and sample 
problems, which have to be dated. The last part is for quizzes and 
tests. It makes it really easy to study for tests. Everything is 
in your notebook and easy to find. Bes ides, I can see what I have 
accomplished during the term. It makes me feel pretty good. 
Pam: All I ever do with my homework, when we get it back, is throw 
it in the trash. By the time we get done going over and over it in 
class, I don't ever want to see the problems again! 
Kelly: We don't spend much tome in Ms. Sonner's class going over 
the old material like homework. Sometimes as we walk into class we 
are to make tally marks under the homework problems we want to see 
done in class. But the neat thing is that only the problems that 
have at least six tally marks are done in class. Ms. Sonner 
doesn't waste the whole class's time if just a few individuals have 
problems. She just gets to those individuals later in the period. 
Pam: I wish my teacher would be able to spend some time helping me 
individually, but we are always in a rush. What do the other 
students do in class when Ms. Sonner works with individuals? 
Kelly: We always have our own assignments or problems to do then. 
Pam: What if you finish early? 
Kelly: There are always some interesting problems, games, activi-
ties, or projects to do. 
Pam: You sound like you actually like to do all the work? 
Kelly: Oh, I do! The work we do in class or for homework always 
has a purpose. 
you do when you 
It makes you feel pretty positive about the work 
see the purpose of it and it's not used as a 
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penalty or threat. 
It's nice, you know! 
When I do the work, I can tell I am learning. 
Pam: I wish! I never know when I am going to use the stuff we do 
in class. 
Kelly: Ms. Sonner has files and files of applications and inter-
esting problems. She says that she is always looking for new 
ideas. When she finds one, she puts it on an overhead transparency 
and a blackline master, then puts it in her files for the next 
year. Sometimes our assignment is to find and present applications 
to the class. I bet next year she uses some of the ones we did for 
her. 
Pam: You have to present in front of the whole class? 
Kelly: Sometimes in front of the whole class, sometimes just to a 
few students in a group, and sometimes just to one other student. 
I learn a lot when I have to prepare to do that, but that's the 
fun. We have to be responsible for our own learning. 
Pam: Ms. Sonner sounds like she has a few teaching tricks up her 
sleeves. 
Kelly: She sure does. Her newest trick is lamaboards. She has a 
piece of white cardboard laminated for each student in class. We 
each have an overhead marker, too. At certain times in class when 
Ms. Sonner asks a question, everyone writes the answer 
board, then we show our boards to her at the same time. 
on their 
This way 
she can ask the whole class one question, but receive an individual 
response from every student. 
Pam: This sounds nice, but how do you get graded for all of this! 
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Kelly: That,' s different, too. Our notebooks are checked randomly 
by Ms. Sonner, but just for thoroughness, neatness, and organiza-
tion. She only does one or two a day so it's not so much work for 
her to do. Our homework is usually not all collected and not given 
that much weight in our grade. Ms. Sonner says that homework is 
for practice; tests are where we are expected "to show our stuff." 
Pam: Hey, I thought you didn't like mathematics last year. 
Kelly: I didn't. I had a lot of mathematics anxiety. But Ms. 
Sonner is always praising and challenging me as an individual. I'm 
not a brilliant mathematician, but I do like to play around with 
problems now to see if I can solve them. I now look at mathematics 
like a crossword puzzle. I may not get everything correct, but 
it's interesting trying to solve it. 
satisfaction doing mathematics now. 
I get a nice feeling of 
Pam: I get the feeling it's not the mathematics that turned you 
on, but the mathematics teacher. 
Kelly: Yeah, I guess you're right. 
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Are you a member of the National Council of Teachers 
of Mathematics? If you are not, why not join and 
receive all the good things others are now getting, 
Membership entitles you to receive either the Mathe-
matics Teacher or the Arithmetic Teacher, a lower 
registration cost at NCTM sponsored meetings, and a 
20% discount on all NCTM materials purchased. 
-11-
,1 
"? 
,» 
designed it to make people learn rather than make the life of 
programmers easier. 
Wirth chose to include a ntnnber of arithmetic functions in to 
common Pascal, but he also chose not to include several. The 
philosophical decision to disallow certain functions can cause 
programmers to gnash their teeth a little bit while giving teachers 
a glorious opportunity to push their kids into doing some mathemat-
ica 1 footwork. 
The standard arithmetic functions of common Pascal include: 
abs(x) which re turns the absolute value of the argument x 
sqr(x) which returns the square of x 
sqrt(x) which returns the square root of x 
sin(x) which returns the sine of x 
cos(x) which returns the cosine of x 
arctan(x) which returns the arctangent of x 
ln(x) which returns the natural logarithm of x 
exp(x) which returns base e raised to the power x 
round(x) which rounds x 
trunc(x) which truncates the real x to an integer 
Now you may be wondering why the tangent, arcsine, and 
arccosine functions aren't on that list. The answer is that Wirth 
wanted the language to be as parsimonious as possible. Being an 
academician, Uncle Nick just assumes that everyone will have a 
ca le u lu s text around ( you mean you don't?) with the nee es sa ry 
tables in the back to obtain all of the other trigonometric 
relationships from the sin, cos, and arctan functions. From 
Wirth' s philosophical position predefining extra functions in 
Pascal would be redundant, and make the language less elegant and 
compact. Also, it would make it easier for students to breeze 
through trigonometric computations without actually learning how 
the functions are related. 
Another arithmetic function that's not on that list is an 
exponentiation function, and this simple fact is what often 
separates the hackers from the real mathematical programmers. 
Unless you're specifically writing a program that calls for some 
trigonometric calculations, you can go a long time without having 
to make a call to arctan(x) • but it's a fairly common occur-
rence to come across exponentiated numbers. In fact, in school 
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